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PREFACE 



This manual describes equipment connections and operation of Disassembler Utility software for the 
Gould Microprocessor Analysis Package (MAP). The MAP is an accessory tool for the Configurable Logic 
Analysis System 4000(CLAS 4000). 

Procedures are included in this manual for connecting MAP hardware components to the CLA3 4000. 
loading the utility software, and invoking the disassembly operation. These procedures also describe the 
use of menu-driven display screens to disassemble information recorded by the CLAS 4000. 

The MAP user shoukl be familiar with basic operating features of the CLAS 4000 driveri by the 
^Macintosh™ computer which uses windows, icons, and pull-down menus to control system operatiohti. 
Refer to the CLAS 4000 User's Manual, Publk;atk>n Number 0192-0225-10, for system operating 
procedures. 

If you require assistance on this product, please call GouM Inc., Design and Test Systems Division 
Customer Sen^ice on the toll-free, hot-line number: (800) 538-9320; then dial 2 to contact the DTD 
Marketing Department. 

The content in this manual reflects the MAP software level which was valid at the time of publicatton, but is 
subject to change without notice. 

Copies of this manual and other GoukJ Inc., Design and Test Systems Division publk:atlons may be 
obtained from the GoukJ Inc., DTD sales office or distributor serving your locality. 



'Macintosh Is a trademark of Mcintosh Laboratories, Inc. 
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INTRODUCTION 

OVERVIEW 

This manual describes the Gould Microprocessor Analysis Package (MAP). The MAP is a tool that 
expands the test-debug capability of the Conf igurable Logic Analysis System 4000 (CLAS 4000). The 
MAP disassembles captured information to convert executed object code into mnemonic code and 
display the result on the video screen. 

The MAP contains interface hardware and software components to be installed on the CLAS 4000 by the 
user. Typical MAP hardware is shown in Figure 1-1. 




Figure 1-1. Typical MAP Components 



Included in this manual is a microprocessor-to-logic analyzer pinout diagram, microprocessor-to-logic 
analyzer connection data, screen displays of preprogrammed menus, and screen displays of captured 
data presented in various disassembled formats. 

HOW TO USE THIS MANUAL 

The content in this manual is organized to present Standard MAP Features in Chapters 1 through 3 and 
Unique MAP Features in Chapters 4 through 6. 

Standard MAP Features 

The Standard MAP Features (Chapters 1 through 3) describe common characteristics of the MAP 
package which are the same for all microprocessor types. The information presented in these chapters is 
Intended to guide the user through the standard operating capabilities of the MAP. If specific information 
is needed for a particular microprocessor type, refer to infonnatlon contained in Chapters 4 through 6. 

The Standard Features include the following types of information: 

- Overview of MAP Hardware and Software Components (Chapter 1) 

- Loading and Invoking the Disassembler (Chapter 2) 
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- Analyzer Setup (Chapter 2) 

- Disassembler Operation (Chapters) 

- Selecting Fomiat Options (Chapters) 

- Realignment of Data Screen (Chapter 3) 

- Configuration Options (Chapter 3) 

- Unloading the Disassembler (Chapter 3) 
Unique MAP Features 

The Unique MAP Features (Chapters 4 through 6) describe microprocessor dependent characteristics of 
the MAP Pactcage which are different for each microprocessor type. Refer to these chapters for detailed 
information about connections for MAP components , microprocessor pin assignments, and unique 
disassembler operations for the microprocessor type. 

The Unique Features include the following types of information: 

- MAP Components (Chapter 4) 

- MAP Specification (Chapter 4) 

- Target System Connections (Chapter 5) 

- CLAS 4000 Equipment Connections (Chapter 5) 

- Variations in Disassembler Operation (Chapter 6) 
MAP HARDWARE COMPONENTS 

Hardware Interface Requirements 

The MAP hardware components consist of the Microprocessor Probe Adapter (which is used to interface 
target system pins) and MAP Scrambler Box with attached cables (which is used to interface CUVS 4000 
probe connections to the microprocessor probe adapter). These components are used to connect pins 
on the target system microprocessor to assigned analyzer channel inputs on the CI_AS 4000. The MAP 
hardware interface allows the CLAS 4000 to capture data related to bus activity directly from the target 
microprocessor pin location. 

SCSI Port Expansion and MAP Power Module 

The MAP Scrambler Box may require input power supplied from the CLAS 4000 chassis. This power 
interface is provided by the SCSI Port Expansion and MAP Power Module (Product No. A70042). 

The SCSI module contains four conditioned +/- SVolts power output connectors for interfacing the MAP 
hardware and other accessories. The module also allows multiple SCSI devices to be connected in a 
daisy-chain network to the CLAS 4000 chassis. The SCSI module is optional equipment and is not 
included as a component in the MAP package. Contact your local Goukl Sales office for additional 
information on this conponent. When required for MAP operation, this equipment is described in the 
installation Connections section of Chapter 5. 
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MAP DISASSEMBLER SOFTWARE 



The MAP software is a Disassembler Utility supplied on a single, 3.5-inch diskette which contains seven 
types of files as follows: 



Disassembler Executable File 

The Disassembler Executable File contains the compiled and linked software for disassembly of a specific 
microprocessor type on the CLAS 4000. The file format is structured so that it can be downloaded to, and 
executed on the CLAS 4000. This file must reside in the Disassemblers folder whk;h is contained 
within the CLAS4000Folder folder. 

Disassembler Setup File 

The Disassembler Setup File contains information that is unique to each Disassembler. The setup 
Information identifies the base format and ck>cking setup condittons for the Disassembler. The fomnat can 
be modified by the user without affecting disassembly processing, but any deletion from the base setup 
parameters will render the disassembler unusable. 

CLAS 4000 Resource File 

The Resource File contains all of the Disassembler Specifk; Macintosh code and resources to initialize the 
Disassembler Parameters, an About Box, and an opttonal Disassembler Parameter Box. 

Sample Files 

The Sample Files contain examples of recordings that are unque to each Disassembler. These files are 
provided to demonstrate the capabilities and operating features of the Disassembler. 

-The Sample Data File contains a recording of state data. The associated setup parameters are 
included to allow the user to manipulate the recorded information. 

-The Sample Timing File contains ALL of the available channels from the probe with pin numbers 
and timing labels (e.g. "A? DACK") in place of "Status 7". This is an asynchronous recording 
intended for timing evaluatton only and is not used for disassembly. 

-The Sample L^bel File presents a table whtoh contains at least four labels (e.g. Reset, Begin, 
Init, and Idle) for the code address group. 

- The Sample Symbol File provKles status informatton decoded for microprocessor cycle periods 
which can be used for pattem definition. 

Using the Disassembler 

The disassembler evaluates object code recorded from the target system and displays this information in a 
pseudo-assembly language fomn. The displayed informatton conforms to the chip manufacturer's 
mnemonic code for the mtoroprocessor instruction set. 

The displayed information Indtoates the captured state of external bus activity that occurred at the 
microprocessor pins. The user can manipulate the disassembled informatton to accomplish selective 
review forthe various disassembly modes. 



- Disassembler Executable File 

- Disassembler Setup File 

- CLAS 4000 Resource File 

- Sample Data RIe 

- Sample Timing File 

- Sample Symbol File 

- Sample Label File 



(filename ends in .BIN) 
(filename ends in Setup) 
(filename ends in Disassembler) 
(filename ends in Sample Data) 
(filename ends in Sample Timing) 
(filename ends in Sample Symbols) 
(filename ends in Sample Labels) 
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The Disassembler evaluates recorded data to identify the processor cycles. It then attempts to identify the 
program flow to decode the Instructions. The Disassembler assumes the first recorded instruction to be 
valid and all other instructions to be recorded continuously. 

if the first recorded information is not the start of an instruction, or if all available information is not recorded 
due to selective Trace Control, the disassembly may not be entirely accurate. In this case, It is necessary 
to re-synchronize the Disassembler to obtain the proper display. The procedure for realignment of the 
display Is descrlt)ed in Chapter 3. 

Certain microprocessor types contain internal cache and program memory. These features must be 
disabled to obtain a meaningful display of external microprocessor activity at the assigned pin/channel 
location. Other types of microprocessors use the extemal cache which eliminates the need for user 
interventton to enable and disable these circuit features. When applicable for MAP operation, this 
information Is provided In Chapter 6. 

BASIC MAP OPERATING FEATURES 

All MAP packages provide the following basic operating capabilities: 

- Capture of Address, Data, and Control signals associated with microprocessor program 
execution, and display cycle-by-cycle or summary by instructton sequences. 

- Trigger on combinations of Bus Cycle Types; Input, Output, Memory Read/Write, Instruction 
Fetch, and Interrupts. 

- Display captured infomiation in various listings using manufacturer's software architecture (e.g. 
generate a listing with non-executed instructions deleted, or generate a listing with read/write 
status deleted, etc.). 
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Chapter 2 

LOADING AND INVOKING THE DISASSEMBLER 



COPYING FILES TO HARD DISK 
General 

The CLAS 4000 application is driven by software contained in the folder named CLAS4000Folder. 
This folder is installed on the Macintosh hard disk to implement CLAS 4000 operations. 

The utility diskette supplied with the MAP components contains the CLAS4000Foider with the 
Executable File. Setup File, Resource File and Sample Files described in Chapter 1 . These files are used 
to control disassembly processing for the CLAS 4000. These files must be copied to the hard disk as 
described in the Installation procedure which folbws. 

The contents of the diskette must be placed in the correct directories on the Macintosh before the user 
can boot the applteatton. 

Installation 

If this is the first CLAS 4000 utility to be installed (i.e., there is no CLAS4000FokJer on the hard disk), 
copy the entire fokJer to the root directory of the hard disk. The main CLAS 4000 Appltoatton shouM 
already be present in this directory. 

If the CLAS4000Folder already exists, the Resource. Setup, and Sample files must be placed in the 
CLAS4000Folder directory. 

The Executable file must be placed into the subdirectory of the CLAS4000 Folder titled 
Disassemblers. This is necessary because the Disassembler interiace routines require a hard coded 
directory structure. The CLAS4000Folder must be in the root directory to work properly. 

If you are a first time user of the CLAS 4000 interfaced to the Macintosh computer, refer to the Macintosh 
User's manual. This manual describes procedures for copying files to the hard disk and using folders to 
organize stored information. 

LOADING THE DISASSEMBLER 

There are several ways to load the Disassembler utility. The first method is to double click the mouse on 
the Setup File in the CLAS4000Folder while in the Macintosh Desktop Window. This action loads the 
CLAS 4000 Disassembler Setup parameters. 

The second method is to Load the Disassembler with a setup from the CLAS 4000Flle Menu. This 
should be used if the current setup is not appropriate for the disassembler. (The channel setup for 
Address, Data, and Status fields, must be defined in the setup file in the same manner that was shipped 
with the disassembler; othenwise, the data display infonnation will be gartsled.) To accomplish this, simply 
load the next setup along with that of the disassembler. Running the Analyzer will then produce data in 
the appropriate format for display. 

The third method for toading the Disassembler is used when the setup is already compatible with the 
Disassembler. The loading occurs by selecting the Load Utility menu item under the CLAS4000 empty 
utility menu icon (see Figure 2-1). This action downloads the executable code and inserts the 
disassembler in the setup. 



-> File Edit Control Transfer Uiindouis 
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Load Utility... 





Figure 2-1. Load Utility Menu icon 
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The fourth method is used to load the Disassembler from the CLAS 4000 Application which is 
accomplished as follows: 

1 . Select Load from the File menu, then select Next Setup. 

2. Select Load from the File menu, then select Last Setup with Data (timing labels and 
transfer). 

3. Select Load UtIIRy to obtain the Disassembler Files dialog box. 

The Disassembler Flies dialog box (Figure 2-2) ap|3ears after selecting the Load Utility menu item. 
This box identifies all of the disassemblers contained in the cun'ently selected folder. 



QClflS4000Folder| 



O Disassemblers 



D HHHHH Disassembler 



□ yyyyy Disassembler 

□ zzzzz Disassembler 



g CD Jim's hard ... 



[ Dt1i>e 



^ [ Cancel ) 



Figure 2-2. Disassembler Flies Dialog Box 

INVOKING DISASSEMBLY PROCESSING 

The Disassembler is loaded and invoiced by selecting the Disassembler filename from the Files dialog box 
and clicidng the mouse on Open, or double clicking the mouse on the Disassembler filename. The utility 
is automatically loaded into memory and initialized. 

ANALYZER SETUP FOR DISASSEIMBLY 

Setup Requirements 

The CLAS 4000 is setup for disassembly by loading a Disassembler compatible setup into the application. 
The screens for Channel setup, along with the screens for Clock setup and Trace Control, are initialized 
with the unique infonnation for the particular Disassembler that was loaded. 

These screens can be altered by using the CLAS 4000 standard setup method for each screen. 
However, accurate disassembly can be assured only when the above screens contain the setup 
Information that was downloaded by the Disassembler. Additional columns of information can be 
appended to the right skie of the Setup screen , but none can be deleted. 

Loading Symbols 

Symbols are baded into the Channel Setup Edit Symbol dialog box. The symbols may be either typed or 
loaded from a file, if they are toaded from a file, the file must be of standard text using the following 
formats: 

Symbol String<tab 0X>Hex Value <CR> 
Symbol String<tab 0X>Hex Value<tab> <CR> 
Symbol String<tab OX>iHex Value <tab> Care Value <CR> 
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Where: 

Symbol String, Hex Value, and Don't Care Value are ASCII representations of standard 
Hexadecimal numbers which are no greater than the fields where they will be inserted 
(i.e.,10, 8, 8 respectively). 

The Care Value is optional and if used, must be set to 1 for each 'Care' Bit . 

Each line is followed by a Carriage Return <CR> indicating the end of the record. 

One symtx)i is used per line for as many lines as are required to express the complete 
symbol table. 

An example Symbol Table File prepared by the user with standard text in the required fonnat is shown in 
Figure 2-3. 
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Test Bit 0xffc1a312 
Set Flag 0xFFClfl338 OxFFFFFFFF 
Clear Reg 0xffcl9b50 Oxffffffff 
Get Paraa 0xFFC19E40 



Figure 2-3. Example Symbol Table File 



Symbols may be used for either the Address Field or Status Field. Sample files for each symbol type are 
included on the diskette that is supplied with the system. 

Address Symbols (Figure 2-4) are used to add labels to Disassembler displays as described in Chapter 3. 
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Figure 2-4. Symbol Table for Address 



2-3 



status Symbols may tje used to define Trace Control Patterns relative to microprocessor bus cycle types. 
To use this feature, the Symbol Table is either entered or loaded in the Channel Setup Symbol Edit Mode 
for the desired recording (i.e., Next, Last, or Reference). The selection of Next is nonnally used. 

The desired symbol can then be selected in the Trace Control Pattern Definition window by double 
clicking the mouse on the Status Pattem or using the Edit button to obtain the Symbol Selection Table 
shown in Figure 2-5. 
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Figure 2-5. Symbol Selection Table 
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Chapter 3 
DISASSEMBLER OPERATION 



DISASSEMBLING THE DATA 

After loading is completed, the empty utility icon is replaced with the Disassembler menu icon (Figure 3-1) 
and its associated menu selections. 
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Figure 3-1. Disassembler Menu Icon for Last Data Recorded 



The Disassembler Display Window (Figure 3-2) presents typical disassembled information. The display 
window is entered by selecting either the LAST or the REFERENCE item from the Disassembler menu. 
This selection determines what data is to be disassembled. Selecting the Title Choice from the 
Disassembler Menu displays the revision level of the Disassembler software. 



■> File Edit Control Transfer UJIndouis Options 




Disassembler (Lfl 1-Last] 



CIH39 |^C2"|47 i^C2-C1»r 00008|sqmples [Preuious] ( NeHt 



C Samp 1 • 


Mdrmss 


Ob j act 


Status 


flncmon i c 


eeess 


0O002F42 


8800 


FETCH 


ROD 


(BX-t-SI ],RL 


eeese 


00003OF4 


28168E16 


FETCH 


RNO 


[160E1.0L 


eeea? 


00007394 


8FEB11BB 


FETCH 






eeess 


00007398 


2483 


FETCH 


RNO 


RL.03 


80038 


0e00739A 


88262483 


FETCH 


nou 


103241, AH 


01 88039 


0000739^ 


882E?693 


F5TCH 


nou 


(03^9 I, CH 


i30O4O 


'eeoe73fi2 


SEOA 


"FETCH 


Hou 


DS.DX 


00841 


0Oe03OFF 


87 


riRO 






00042 


000073fl4 


E6 


MUR 




1^ 


00043 


0OO02F36 


8E 


nuR 






00044 


0OO02F36 


85 


nuR 






0004S 




97 


FETCH 


XCHG 


RX.DI 


00045 


000035FD 


47 


FETCH 


INC 


01 


00045 


000035FE 


97 


FETCH 


XCHG 


flX,DI 


00045 


000035FF 


47 


FETCH 


INC 


01 


00046 


000074E8 


C0CBC3 


FETCH 


ROR 


BL.C3 


00046 


000074EB 


057487 


FETCH 


LOS 


SI, (81+071 


C2 00047 


000074EE 


E826D4 


FETCH 


?CflLL 


S-2BD7 <00004917> 


00048 


000074F1 


884406 


FETCH 






00049 


OO0074F4 


36^32883 


FETCH 






00050 


000074F8 


368C1E22 


FETCH 






00051 


00002CE8 


0300 


MRD 






00052 


8OO02CEC 


938A 


riRff 






00053 


0OO035FC 


EHO 


FETCH 


L0OP2 


$-»-4R < 00003646 > 


00053 


0Oe035FE 


EMS 


FETCH 


LOOPZ 


$MA < 00003648 > 


00054 


00004914 


2A58C3 


FETCH 


SUB 


BL. (BX-^SI-i-C3] 


00054 


00004917 


C3 


FETCH 


RET 




00055 


00004918 


B88280CD 


FETCH 







EL 



Figure 3-2. Typicai Disassembier Display Window 
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Disassembly Processing 



When the Disassembler Display Window Is entered for the first time, the contents area of the window Is 
empty and a pause occurs for completion of disassembly processing before the window is filled with 
disassembled data. During this time, a Status Box will indicate progress of the disassembly. 

if the user wishes to abort the disassembly, hold down the Apple key and type a period. The 
disassembler will present disrupted data on the screen. 

A spinning cursor is displayed to the user while the disassembler is busy decoding the data for display. 
The spinning cursor is also displayed if a new recording is taken while viewing the current disassembly 
display. The okJ contents of the screen will remain visible until the screen is updated with the new 
decoded data. To avokl having disassembly processing occur when it is not needed, the user can simply 
close the disassembler window. 

If it is suspected that noise causes errors to occur In a data recording, increase or decrease the threshold 
voltages beyond the noise levels to remove the disturbance. 

The disassembler also disassembles data on the screen when a message is received that the format 
patterns have been changed. This condition wouM occur after the user loads another symbol table into 
the Channel Setup Symbol definitton screen, or when a pattern is edited from the list. It precedes the 
disassembly by downk>ading the symbol table. 

The disassembler columns may be moved by clk:king the mouse on the column heading and shifting in 
the desired direction. However, the disassembler columns can not be reordered; othenwise, this window 
operates in the same manner as the state display. The display pane splitters operate in the same manner, 
as well as the cursors, the markers, and most of the menu commands. 

Using Disassembler Options Menu 

When the Disassembler Display Window is entered, the Options menu item (Figure 3-3) is added to the 
menu bar. The Options menu contains choices for selections that are used to manipulate the 
Disassembler Display Window as described in subsequent paragraphs. 
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Figure 3-3. Disassembler Options Menu 



Some of the Options Menu commands that are available in the State Window display are not available in 
the Disassembler Window display and vice-versa as described below. 

The following commands are available in the Disassembler Window but not in the State Window: 

Force to Object Mode 
Disassemble from Top Line 
Disassembler Fomnat 

Disassembler Configuration (when required by the specific disassembler) 

The following commands are available in the State Window but not in the Disassembler Window: 

Find* 
Compare* 
Edit Reference 

*NOTE: Despite the fact that Rnd and Compare commands are not available in the Disassembler 
Window, the results are displayed in the Disassembler Window whenever they are used in 
the State Window. 

The user can change the displayed area of the Disassembler Window by using the Go to... cursor menu 
items. The display window can also be manipulated either by using the scroll bars or by dragging the 
cursor. If the display window has been manipulated by the scroll bar, and the user wishes to return to the 
area in the recording where either cursor is located, choose the Go to 01 or Go to 02 menu item to 
accomplish this action. 

Go to Sample Number Dialog Box 

The Go to Sample... menu selection allows the user to view the display contents beginning with the 
sample number selected. After selecting the Go to Sample... item, a dialog box (Figure 3-4) appears 
so that the user may select the specif ic sample number. 

NOTE: The function for this selection is independent from the cursor movement. It merely 
changes the display to show the information beginning from the selected sample 
number. The cursors remain in their original positions. 




Figure 3-4. Go to Sample Number Dialog Box 

The Get 01 or Get 02 menu items position the cursor to the top of the currently displayed area. 

NOTE: Entering the sample number for the squares labeled 01 s or 02= is another method for 
repositioning the cursor locations in memory. The Clear the marker data command 
simply clears any search, conrpare, or mari<er infonnation that was previously defined by 
the user. 
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The Disassembler Format. . . command allows the user to define his preferences on such things as 
font size, the choice to display step (level) data, and time stamp information. This command works exactly 
the same for tx>th the State and Disassembler Windows. 

The Fores to object mods command re-displays the cunrent data in object format, with the smallest 
instmction per line. This is useful when the data has a breal< in sequence, or when the recording did not 
start on an instruction boundary. 

The Disassemble from top line command re-disassembles data from the top display line. This is used 
in conjunction with the Fores to object mods command to re-synchronize the Disassembler's internal 
instnjction counter with the data flow. 

The last two commands are designed to be used together. When synchronizatton is lost, the user should 
Force data to object mods, move down to a probable opcode location, and then return to normal 
disassembly mode using the DIsasssmbIs from top lins command. The Disassembler is setup to 
allow the user to do this as many times as needed. 

SELECTING THE DISASSEMBLER FORMAT 

The Disasssmblsr Format menu presents the Disassembler Specific Format Dialog Box (Figure 3-5). 
This dialog \aox allows the user to choose the desired Disassembly and Display modes. The mode shown 
in Figure 3-5 is used to display disassembly results. 



Disassembler Specific Formet... 

Display Mode: 

O Display All Bus Cycles O Delete Non-EKecuted 
O Delete Read/Uirite Data ® Shoiu EKecuted Code Only 



El Enable symbols in display. [ Cancel"] 



Figure 3-5. Disasssmblsr Spsclfic Format Dialog Box 

Click the nmuse on the assigned button to select a choice for Disassembler Display Mode. The display 
modes are filters that specify what portion of the disassembled data is displayed. Typical display modes 
are as follows: 

Display All Bus Cycles 

Delete Non-Executed Instructions 

Delete Read/Write Data 

Show Executed Code Only (removes both non-executed instructions and read/write data) 
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ENABLE SYMBOLS 

Upon selecting the option for Enable symbols In display, a column is inserted in the disassembler 
Display Window tsetween the Status and Mnemonic column that Is titled Labels. 

The first column (Address) must be In Symbol Display Mode and a Symbol Table must be loaded. 

The symbol Is inserted at locations where an address matches a symbol from the Symbol Table or when a 
decoded Instruction references a specific Address (see Figure 3-6). 

NOTE: A Sample Address Symbol Table is included on the diskette supplied with the system. 
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rrC m32B 


7U49«0DC 


Id 




Scoda 




cnp 


^ 4 A #AAn^ 

riB,r9,*B0DC 


00006 


ppC 1n32C 
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Figure 3-6. Symbol Column Insertion In Data Display Window 
SELECTING DISASSEMBLER CONFIGURATION 

The Disassembler Conf ig... menu selection is available when the cun-ent disassembler has 
parameters that will not fit into the choices available above. These conditions are defined inside the 
disassembler resource file, and will vary from one disassembler to another. 

Typically, this menu Is used to sisecify operating modes of the target microprocessor or to provide the 
value of intemal registers which cannot be determined from recorded data. This informatton is described 
in Chapter 6 when required for a specific Disassembler. 



UNLOADING THE DISASSEMBLER 

The Disassembler is unloaded by clicking the mouse on the Unload Utility menu item on the icon 
menu bar (See Figure 3-1). This action will cause the Disassembler to unload. The Setup information is 
purged from the CLAS 4000 and the Utility icon becomes grayed to indicate the utility is inactive, if a 
setup containing a disassembler is loaded on top of another disassembler, the old one is automatically 
unloaded. 
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Chapter 4 
29000 MAP SPECIFICATIONS 



PHYSICAL DIMENSIONS AND WEIGHT 

Height: 2.5 inches (6.4 cm) 

Width: 8.5 Inches (21 .6 cm) 

Depth: 9.25 inches (23.5 cm) 

Cables: 13.5 inches (34 cm) long 

Weight: 3.4 lbs., (1 .5 kg) with Probe Adapter and attached cables 

ELECTRICAL CHARACTERISTICS 
Loading (Signal Inputs) 

input impedance: Probe load for all signals except DREQN and IREQN is 1 

megohm shunted by 8pf . Maximum current for signals is +/- SuA 

Probe load for DREQN and IREQN is one TTL for each signal 
Loading (Ground/Reference Input) 

input Resistance: Less than 1 ohm referenced to target system ground and 

approximately 18K ohms referenced to logic analyzer ground 

Ground Difference +/- 0.25 Volt maximum between logic analyzer ground 

immunity: and target system ground 

POWER 

Supplied from CLAS 4000: May require SCSI Port Expansion and MAP Power Option 

to provide 5 Volts DC 

MAP COMPONENTS 

The 29000 Microprocessor Analysis Pacl<age (Product No. A70043) consists of the following 
components which are shown in Figure 4-1 : 

- 29000 Scrambler Box (with attached signal cables and power cord) 

- Probe Adapter Assembly 

- Two Clock Probe Interface Adapters 

- One 29000 Disassembler Diskette 

- Users Manual 
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MICROPROCESSOR 
PROBE ADAPTER 

P/N 0192-0380-10 



CLOCK PROBE 
INTERFACE ADAPTER 

P/N 0192-1055-10 



SOFTWARE DISKETTE 
P/N 0192-0480-10 




Figure 4-1. 29000 MAP Components 
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29000 MICROPROCESSOR PIN ASSIGNMENTS 

Pin locattons for the 29000 microprocessor are shown in Figure 4-2. Signal names for pins may be 
obtained from the reference manual mentioned below or from Table 5-1 . 

Additional infomnation. including cross references for microprocessor machine code and instructions may 
be obtained by consulting the following reference manuals issued by Advanced Micro Devices: 

AM29000 32-Bit Streamlined Instruction Processor User's Manual 

AM29000 Streamlined Instruction Processor, Publication No. 09075 
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Figure 4-2 29000 Microprocessor Pin Locations 
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Chapter 5 



INSTALLATION 



SCRAMBLER BOX TO TARGET SYSTEM CONNECTIONS 

The 29000 microprocessor chip must be removed from the target system and the Prot}e Adapter is 
installed in its place. The microprocessor chip is then inserted into the probe adapter via the Zero 
Insertion Force (ZIF) socket. The Probe Adapter is connected to the Scrambler Box with three attached 
cables as shown in Figure 5-1 . The Probe Adapter contains one jumper connection (W-1) which is 
described in Chapter 6 ( see description of INCLK Signal Loading). 

Procedure 

Use the following procedure to connect Scrambler Box to the target system: 

1 . RenfK)ve the 29000 microprocessor chip from target system socket and install the base of 
probe adapter Into the target system socket. Observe the location of pin A1 on probe 
adapter whtoh must mate with pin A1 on the target system socket for correct alignment of 
pins. 

2 . Install the microprocessor chip on probe adapter via the ZIF socket. Ensure pin locations 
on the microprocessor chip are aligned with corresponding pins on the probe adapter . 

3 . Verify the three ribbon cables from scrambler box are securely fastened to probe adapter 
at connectors T1 , T2, and T3. (The MAP package is shipped with these cables 
connected to the probe adapter; however, they could become loose during transit.) 




Figure 5-1. Scrambler Box to Probe Adapter Connections 
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SCRAMBLER BOX TO CLAS 4000 CONNECTIONS 

The clock interface cables attached to the Scrambler Box must be connected to the CLAS 4000 and input 
probes for the CLAS 4000 are connected to the Scrambler Box as shown in Figure 5-2. Probe 
connectors on top of the Scrambler Box are labeled W, X, Y, and Z to identify the location for a 
corresponding analyzer probe. 

The two Clock Probe Interface Adapters supplied with the MAP package must be installed on the Z 
Channel connector at Data Boards A and B. These adapters are used to connect both the analyzer probe 
cable and Scrambler Box clock interface cable to the Z connector. 

The two Scrambler Box Clock Interface cables oontaini 6-pin connectors which plug into mating 
connectors on the Clock Probe Adapters. The 1 00 MHz coaxial cable on the Scrambler Box attaches to a 
jack on the CLAS 4000 Control Board Panel. 

The 29000 MAP Scrambler Box receives +5 Volts power Input from the CLAS 4000. The power is 
supplied from the SCSI Port Expansion and MAP Power Module (Product No. A70042). This option must 
be installed on the CLAS 4000 chassis to power the MAP Scrambler Box for Pipeline/Burst Access mode. 
(This option is not required for Simple Access mode.) 

Procedure 

Use the following procedure to connect the the Scrambler Box to the CLAS 4000: 

1 . Ensure AC power is off at CLAS 4000 prior to connecting the Scrambler Box. 

2 . Remove analyzer probe cables from Z Channel locatton on Data Boards A and B. Install a 
clock probe adapter at each of the Z Channel connectors. Connect analyzer probe 
cables to the adapter. 

3 . Connect two ctock input signal cables and coaxial cable from Scrambler Box to CLAS 
4000 as follows: 

a ) Locate the clock interface cable which is labeled POWER/GROUND 
THRESHOLD. Connect this cable to the mating connector on Clock Probe 
Adapter at Data Board A. 

NOTE: This cable supplies signals that control the synchronization of clocks and must be 
connected to the adapter at Data Board A. 

b ) Connect the other clock input cable to Clock Probe Adapter at Data Board B. 

c ) Connect the 1 00 MHz coaxial cable to one of the CLK OUT jacks on CLAS 4000 
Control Panel. 

NOTE: The 5-Volt power requirement for scrambler box is detemnined by the clocking scheme 
setup. Refer to descriptbn of 29000 Ck>cking ConskJerations in Chapter 6. If power 
is not required for the user's setup, omit Step 4. If power is required, perform Step 4. 

4. Connect the Scrambler Box power cord to one of the 5-Volt SCSI connectors at lower 
front panel of CLAS 4000 chassis. 

5. Remove flying leads and grabbers from analyzer probe connectors (if attached) and 
connect seven probes, W, W, X , X, Y, Y, and Z into conresponding Scrambler Box 
locations as follows: 

a) Connect W and X probes from Data Board A to conresponding W and X probe 
locations on right side of Scrambler Box (see orientation in Figure 5-2). 

b ) Connect W and X probes from Data Board B to coresponding W and X probe 
locations on left side of Scrambler Box . 
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c ) Connect Y probe from Data Board A to Y probe location on right side of Scrambler 
Box. 

d ) Connect Z probe from clock probe adapter at Data Board A to Z probe location on 
Scrambler Box . 

e ) Connect Y probe at Data Board B to Y probe location on left side of Scrambler Box . 




Figure 5-2. Scrambler Box to CLAS 4000 Connections 
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MICROPROCESSOR PINOUTS TO LOGIC ANALYZER 

Signals for the following lines (143 total) are transferred from the 29000 microprocessor in the target 
system under test to the Scrambler Box : 

32DataUnes (D0-D31) 

32 Address Lines ( AO - A31 ) 

32 Instruction Lines ( 10 - 131 ) 
47 Status and Control Lines 

These signals are also transferred from the Scrambler Box to the assigned Logic Analyzer channel in the 
GLAS 4000. 

The list in Table 5-1 identifies the assigned Signal Name/Function for each 29000 pin, the Target Head 
pin connections, MAP Scrambler Board pin connections, and the corresponding Logic Analyzer channel 
connections. Schematic diagrams for circuit connecttons are provided in Chapter 6. 

The following conventions are used in Table 5-1 : 

- The abbreviation GND indicates ground. 

- The asterisk {*) character following the signal name indicates active-low bgic level. 
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Table 5-1. 29000 MICROPROCESSOR-TO-LOGIC ANALYZER CONNECTIONS 



PGA 


Slanal 


Cable- 


Probe 


Channel # 


Oata 


Pm« 


of 29000 


Conductor 


Pin« 


CLAS 4000 


8d.# 














M16 


AOO 


T3-20 


J01-03 


CHOO 


1 


M17 


A01 


T3-26 


J01-05 


CHOI 




R15 


A02 


12-11 


J01-07 


CH02 


1 


T16 


A03 


T3-04 


J01-09 


CH03 


1 


T17 


A04 


T3-10 


J01-11 


CH04 


1 


P15 


AOS 


T2-09 


J01-13 


CH05 


1 


R16 


A06 


T3-08 


J01-1S 


CH06 


1 


R17 


A07 


T3-14 


J01-17 


CH07 


1 


P16 


AOS 


13-12 


J01-19 


CH08 


1 


P17 


AOS 


T3-18 


J01-21 


CH09 


1 


L16 


A10 


T2-20 


J01-23 


CH10 


1 


L17 


All 


T2-26 


J01-25 


CH11 


1 


K16 


A12 


T2-24 


J02-03 


CHI 2 


1 


K17 


A13 


T2-01 


J02-0S 


CHI 3 




J17 


A14 


T2-47 


J02-07 


CHI 4 


1 


J15 


A1S 


11-02 


J02-09 


cms 


1 


J16 


A16 


T2-03 


J02-11 


CHI 6 




H17 


A17 


T2-43 


J02-13 


CHI 7 


1 


H16 


A18 


T2-49 


J02-1S 


CHI 8 


1 


G17 


A19 


T2-30 


J02-17 


CHI 9 


1 


G16 


A20 


T2-28 


J02-19 


CH20 


1 


F17 


A21 


T3-28 


J02-21 


CH21 


1 


G15 


A22 


T3-46 


J02-23 


CH22 


1 


E17 


A23 


13-32 


J02-2S 


CH23 


1 


F16 


A24 


T3-24 


J03-03 


CH24 


1 


F15 


A2S 


T2-45 


J03-05 


CH2S 


1 


D17 


A26 


13-36 


J03-07 


CH26 


1 


E16 


A27 


13-30 


J03-09 


CH27 


1 


D16 


A28 


T3-34 


J03-11 


CH28 


1 


C17 


A29 


13-40 


J03-13 


CH29 


1 


B17 


A30 


T3-44 


J03-1S 


CH30 


1 


D16 


A31 


T2.41 


J03-17 


CH31 


1 














B4 


DOO 


T1-46 


J09-03 


CHOO 


2 


B5 


D01 


T1-4S 


J09-0S 


CHOI 


2 


A4 


D02 


11-50 


J09-07 


CH02 


2 


C6 


D03 


11-43 


J09-09 


CH03 


2 


AS 


D04 


T1-39 


J09-1 1 


CH04 


2 


86 


DOS 


11-49 


J09-13 


CH05 


2 


A6 


006 


T1-47 


J09-15 


CH06 


2 


07 


D07 


T2-37 


J09-17 


CH07 


2 


87 


D08 


T1.31 


J09-19 


CHOO 


2 


A7 


009 


T1-27 


J09-21 


CHOO 


2 


88 


010 


11-33 


J09-23 


CH10 


2 


A8 


Oil 


T1.29 


J09-2S 


CH11 


2 
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Table 5-1 ( Cont'd.) 



PGA 


Sianal 


Cable- 


Probe 


Channel # 


Data 


Pini 


of 29000 


Conductor 


Pin* 


CLAS4000 


Bd.« 














A9 


012 


T1-37 


J10-03 


CHI 2 


2 


B9 


013 


T1-35 


J10-05 


CHI 3 


2 


A10 


014 


T2-50 


J10-07 


CHI 4 


2 


BIO 


015 


T2-48 


J10-09 


cms 


2 


All 


016 


T2-46 


J10-11 


CH16 


2 


811 


017 


T2-44 


J10-13 


CH17 


2 


A12 


018 


T2-40 


J10-15 


CHI 8 


2 


B12 


019 


T2-36 


J10-17 


CH19 


2 


A13 


020 


T2-42 


J10-19 


CH20 


2 


A14 


021 


T2-29 


J10-21 


CH21 


2 


C12 


022 


T2-32 


J10-23 


CH22 


2 


B13 


023 


T2-38 


J10-25 


CH23 


2 


B14 


024 


T2-33 


J11-03 


CH24 


2 


A15 


025 


T2-23 


J11-05 


CH25 


2 


C13 


026 


T2-34 


J11-07 


CH26 


2 


A16 


027 


T3-48 


J11-09 


CH27 


2 


B15 


028 


T2-27 


J11-11 


CH28 


2 


B16 


029 


T3-42 


J11-13 


CH29 


2 


C15 


030 


T2-31 


J11-15 


CH30 


2 


C16 


031 


T3-38 


J11-17 


CH31 


2 














A3 


iOO 


T1-48 


J03-19 


CH32 




A2 


iOI 


T1-42 


J03-21 


CH33 


1 


C4 


102 


T1-41 


J03-23 


CH34 


1 


B3 


103 


T1-44 


J03-25 


CH35 


t 


C3 


104 


T1-34 


J04-03 


CH36 


1 


B2 


105 


T1-38 


J04-05 


CH37 


1 


B1 


106 


T1-36 


J04-07 


CH38 


1 


03 


107 


T1-32 


J04-09 


CH39 


1 


C2 


108 


T3-47 


J04-1 1 


CH40 


1 


CI 


109 


T3-49 


J04-13 


CH41 


1 


02 


no 


T3-43 


J04-15 


CH42 


1 


01 


111 


T3-45 


J04-17 


CH43 


1 


E2 


112 


T3-39 


J04-19 


CH44 


1 


El 


113 


T3-41 


J04-21 


CH45 


1 


F3 


114 


T1-30 


J04-23 


CH46 


1 


F2 


115 


T3-35 


J04-25 


CH47 


1 


F1 


116 


T3-37 


J05-03 


CH48 


1 


G3 


117 


T1-28 


J05-05 


CH49 


1 


02 


118 


T3-31 


J05-07 


CH50 


1 


G1 


119 


T3-33 


J05-09 


CH51 


1 


HI 


120 


T3-29 


J05-11 


CH52 


1 


H3 


121 


T2-39 


J05-13 


CH53 




H2 


122 


T3-27 


J05-15 


CH54 




J1 


123 


T3-25 


J05-17 


CH55 




J2 


124 


T3-23 


J05-19 


CH56 




K2 


125 


T3-t9 


J05-21 


CH57 




K1 


126 


T3-21 


J05-23 


CH58 
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Tabit 5-1 ( Cont'd.) 



PGA 


Sianal 


Cable- 


Probe 


Channel t 


Data 


Pini 


of 29000 


Conductor 


Pinf 


CLAS 4000 


Bd.f 














LI 


127 


T3-17 


J05-25 


CH59 


1 


L2 


128 


T3-15 


J06-03 


CH60 




Ml 


129 


T3-13 


J06-05 


CH61 




M2 


ISO 


T3-11 


J06-07 


CH62 




N1 


131 


T3-09 


J06-09 


CH63 


1 














T9 


BGRT' 


T1-15 


J12-03 


CH36 


2 


T8 


BINV 


T1-19 


J06-1 1 


CH64 


1 


T2 


BREQ* 


T1-18 


J12-05 


CH37 


2 


T2 


CDA* 


T1-16 


J12-07 


CH94 


1 & 2 


R2 


CDA' 


T1-16 


J12-07 


CH38 


2 


P2 


CNTLO 


T3-03 


J12-09 


CH39 


2 


PI 


CNTL1 


T3-05 


J12-11 


CH40 


2 














R9 


DBREQ' 


T2-13 


J12-13 


CH41 


2 


T10 


DREQ* 


T2-06 


J06-13 


CH65 


1 


U13 


DREQTO 


T2-14 


J06-15 


CH66 


1 


U12 


0REQT1 


T2-08 


J06-17 


CH67 


1 


R4 


DBACK* 


T1-11 


J12-15 


CH42 


2 


T3 


DERR* 


T1-10 


J12-17 


CH43 


2 


R3 


DRDY* 


T1-22 


J12-19 


CH44 


2 


R3 


DRDY* 


T1-22 


J1 2-1 9 


CH90 


1 & 2 


T7 


INTRNO 


T1-21 


J1 1-19 


CH32 


2 


U6 


INTRN1 


T1-05 


J1 1-21 


CH33 


2 


T6 


INTRN2 


T1-03 


J1 1-23 


CH34 


2 


U5 


INTRN3 


T1-09 


J1 1-25 


CH35 


2 


U8 


IBREQ* 


T1-23 


J06-19 


CH68 


1 


US 


IREQ* 


T1-17 


J06-21 


CH69 


1 


U15 


IREQT 


T2-21 


J12-21 


CH45 


2 


U4 


IBACK* 


T1-04 


J06-23 


CH70 


1 


U3 


lERR* 


T1-06 


J12-23 


CH46 


2 


T1 


INCLK 


T1-12 


J12-25 


CH47 


2 


T4 


IRDV 


T1-13 


J06-25 


CH71 


1 


T4 


IRDY* 


T1-13 


J06-25 


CH91 


1 & 2 


T11 


LOCK* 


T2-10 


J07-03 


CH72 


1 














N17 


MPGMO 


T3-22 


J07-05 


CH73 


1 


N16 


MPGM1 


T3-16 


J07.07 


CH74 


1 


T12 


MSERR 


T2-12 


J13-03 


CH48 


2 














R14 


OPTO 


T2-15 


J07-09 


CH75 


1 


T15 


0PT1 


T2-17 


J07-11 


CH76 


1 


U16 


0PT2 


T3-02 


J07.13 


CH77 


1 














U02 


PEN* 


T1-14 


J07-15 


CH78 


1 


P03 


PWRCLK 


T1-20 


J13-05 


CH49 


2 


RIO 


PDA' 


T2-16 


J13-07 


CH50 


2 


U10 IPIA* 


T2-02 


J07.17 


CH79 


1 



Table 5-1 ( Cont'd.) 



PGA 


Sional 


Cable- 


Probe 


Channel # 


Data 


Pln« 


of 29000 


Conductor 


Pin« 


CLAS 4000 


Bd.« 














U11 


R/W 


T2-04 


J13-09 


CH51 


2 


R01 


RESET 


T3-01 


J13-1 1 


CH52 


2 














T13 


STATO 


T2-18 


J13-13 


CH53 


2 


U14 


STAT1 


T2-25 


J13-15 


CH54 


2 


R12 


STAT2 


T2-22 


J13-17 


CH55 


2 


T14 


SUP/US* 


T2-19 


J07-19 


CH80 


1 


N03 


SVSCIK 


T1-24 


J13-19 


CH56 


2 


N03 


SVSCLK 


T1-24 


J13-19 


CH92 


1 & 2 


N02 


TEST* 


T3-07 


J13-21 


CH57 


2 


U07 


TRAPO* 


T1-25 


J13-23 


CH58 


2 


R07 


TRAPr 


T1-01 


J13-25 


CH59 


2 


T05 


WAR* 


T1-07 


J14-03 


CH60 


2 














C14 


VOC 


T2-35 


J14-05 


CH61 


2 














M14 


GND 


T2-05 








A01 


GND 


T1-40 








A17 


(3D 


T3-50 








N15 


etc 


T2-07 








U01 


GTD 


T1-08 








M03 


GN) 


T1-26 








U17 




T3-06 
































J01 TO J14 ALL ODD PINS SHORT TO GN 


D. 
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Chapter 6 



SPECIAL OPERATING FEATURES 



GENERAL 

This chapter describes special operating features for the 29000 MAP Disassembler as related to unique 
characteristics of the AM29000 microprocessor. Example screens are provided for Setup Display 
Windows and Data Display Windows. 

Reference: AMD Am29000 32-Bit Streamlined Instruction Processor User's Manual 

INSTRUCTION PROCESSING 

Branch Instructions 

The Am29000 calculates branch addresses for direct branches (both CALL and JMPx) in one of two ways. 
The first method sign-extends the concatenated values of the RC and RB instruction fields, shifts the 
whole thing left two bits (32-bit word alignment), and adds the result to the current PC. The second 
method zero-extends the concatenated values of the RC and RB instmction fields and shifts the whole 
thing left two bits (32-bit word alignment) to produce an absolute address value. 

The disassembler displays the calculated value instead of the actual displacement value contained in the 
instruction. 

Although the Am29000 allows placement of two consecutive branch instructions, the delayed branching 
feature of the Am29000 may produce unexpected results unless the programmer specifically designed 
the code to take advantage of this feature. See pages 7-24 and 7-25 of the Reference Am29000 Users 
Manual for further information on this effect. 

As an aid to programmers, the disassembler places an exclamation point (!) in front of any branch 
instruction that immediately follows another branch instruction. 

Trap Instructions 

Trap instructions (EMULATE, ASxxx) contain an eight-bit vector number that is used to create a vector 
address in one of two ways. If the Vector Fetch bit in the Configuration Register is set. the vector number 
replaces bits 9 - 2 of the Vector Area Base register and the result is used to fetch the actual trap vector 
from memory (indirect method). If the Vector Fetch bit is reset, the vector number replaces bits 15 - 8 of 
the Vector Area Base register and the result is used to fetch the first trap instruction from memory (direct 
method). 

The disassembler can not detennine the state of the Vector Fetch bit directly, so it assumes the bit is 
cleared (Indirect Mode). The user may select Direct Mode by first selecting the 'Disassembler 
Configuration' menu entry from the 'Options' menu, and then clicking the mouse on the selection button 
next to the desired mode (see description of 29000 Disassembler Configuratton). 

The disassembler displays the calculated value (surrounded by angle brackets if indirect), followed by the 
actual eight-bit vector number as a decimal number in parenthesis. 

The Am29000 causes a Protection Violation trap to occur if the processor is in User mode and attempts to 
execute a trap with a vector number of 0 - 63. The disassembler marks such trap instructions with an 
exclamation point (!) prior to the mnemonic. 
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REGISTER ASSIGNMENTS 



Registers are identified by the designators IP, SP, GRxxx and LRxxx, corresponding to the 29000 
absolute register numbers according to the following table: 



ABSOLUTE # IDENTIFIER 

0 IP (Indirect Pointer) 

1 SP (Stack Pointer) 

2-63 - - Global Register 2 - 63 (Unimplemented) 

64 - 1 27 GRxxx Global Register 64 - 1 27 

1 28 - 255 LRxxx Local Register 0 - 1 27 



ILLEGAL OPCODE 

If the 29000 Disassembler encounters an illegal opcode, the message -ILLEGAL- is displayed in the 
mnenx>nic field. If the opcode is legal, but one or more of the operands is illegal, the mnemonic will be 
displayed, along with any operands that were legally decoded. If an illegal opcode is encountered, the 
Comment column will contain the message Illegal Operand'. 

instructions that reference Global registers 2 - 63 (unimplemented), will correctly display the global register 
in question, but will also be marked 'II Illegal Operand'. 

The instruction coding for 'ASEQ xx,GR1 ,GR1' is generally considered and used as a NOP (see 
Reference Am29000 User's Manual, page 7-13), since it does not perfomn any action (GR1 will always be 
equal to GR1). 

The disassembler, therefore, will display the psuedo-mnemonic of 'NOP' whenever this instmction 
encoding is found. 

MESSAGES 

Trap Messages 

The messages presented below are displayed in the Comment column for lines that contain either trap 
instaictions, or the first instruction of a trap routine. The messages are derived from the trap vector list in 
the Reference Am29000 User's Manual, pages 3-45 and 3-46. 



Trap 


Message 


0 


@@ Illegal Opcode 


1 


@@ Unaligned Access 


2 


@@ Out of Range 


3 


@@ Coprocessor Not Present 


4 


@@ Coprocessor Exceptton 


5 


@@ Protection Violatbn 


6 


@@ Instr Access Exception 


7 


@@ Data Access Exception 


8 


<§><§> User Instr TLB Miss 


9 


@@ User Data TLB Miss 


10 


@@ Super Instr TLB Miss 


11 


@@ Super Data TLB Miss 


12 


@@ Instr TLB Prot Violation 


13 


<§><§> Data TLB Prot Violation 


14 


@@ Timer 


15 


@@ Trace 


16 


@@*INTR0 


17 


@@ *INTR1 


18 


@@ *INTR2 



6-2 



Trap Messages (Com.) 



1 Q 

1 57 




20 


@@ *TRAPO 


£1 


QOpQQp 1 HAr 1 


22-23 


@@ Reserved Trap 


24-31 


@@ Reserved Emulation Trap 




/rt\f7i\ yk\ II TIDI V 
VSPCfiP MULI IrLY 


33 


@@ DIVIDE 




/!9\/7i\ fiA\ II TIDI 1 1 
(gPvSr IVlULl InLU 


35 


@@ DIVIDU 


36 


@@ CONVER 


37-41 


@@ Reserved Emulation Trap 


42 


<§><§> FEQ 


43 


@@ DEQ 


44 


@@FGT 


45 


@@DGT 


46 


@@FGE 


47 


@@ DGE 


48 


@@ FADD 


49 


@@ DADD 


50 


<§>(§> FSUB 


O 1 


/?Y^/7Y^ nci iQ 


52 


@@ FMUL 






54 


@@ FDIV 


55 


@@DDI 


56-63 


@@ Reserved Emulation Trap 


64-255 


@@ Assert/EMULATE Trap 



Status Messages 

The Status column messages are interpreted as follows: 



Message 


SUP/US 


*IRDY R/W 


DREQT1 


DREQTO 


U Fetch (User) 


0 


0 X 


X 


X 


UData Wr 


0 


1 0 


0 


0 


U I/O Wr 


0 


1 0 


0 


1 


UCP Wr 


0 


1 0 


1 


X 


U Data Rd 


0 


1 1 


0 


0 


UI/0 Rd 


0 


1 1 


0 


1 


UCP Rd 


0 


1 1 


1 


X 


S Fetch (Supervisor) 




0 X 


X 


X 


SDala Wr 




1 0 


0 


0 


SI/0 Wr 




1 0 


0 


1 


SCP Wr 




1 0 


1 


X 


S Data Rd 




1 1 


0 


0 


S I/O Rd 




1 1 


0 


1 


SCP Rd 




1 1 


1 


X 
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BURST MODE 



When the Am29000 is operating in 'Burst' Mode, it generates one address and then docks in one or more 
data/instruction words without changing the address. 

if the disassembler detects Burst Mode operation, it artificially generates the missing addresses. Artificial 
addresses are marked as such by an asterisk (*) in the most significant digit. The first address of a Burst is 
not marked in this fashion (it is the actual address output by the processor), and can be used to obtain the 
missing digit. 

If a recording begins in the middle of a Burst Mode access, the disassembler can not know how many 
accesses have occurred since the start of the burst; therefore, the generated address may be incorrect. 

29000 DISASSEMBLER CONFIGURATION 

The Am29000 Vector Area Base (VAB) Register is a 32-bit register in the Am29000 that contains the 
upper 16 bits of all trap vector addresses. The 29000 Disassembler allows the user to specify the value 
currently being used by the 29000 processor to allow accurate tagging of trap execution. 

To change from the default trap vector of 0, click the rrx^use on the Disassembler Configuration menu 
entry under the Options menu {Figure 6-1) when a disassembler window is active. Enter the nx)st 
significant 16 bits of the desired trap vector. Note that the lower 16 bits are always zero, as indicated by 
the 4,0 digits to the right of the 6-digit numerical entry f iekj. The trap vector value is entered in 
Hexadecimal notation. 



flm29000 Disassembler Configuration 
Uector Area Base: l^^yjloooo (HeKadecimal) 

Uector Fetch: ^Direct O Indirect 

3 ( 



OK 



Cancel 



Figure 6-1. 29000 Disassembler Configuration Dialog Box 
29000 CLOCKING CONSIDERATIONS 
Simple Access (Default) Clock Setup 

The 29000 operates in various nrxjdes which may require alteration of the clock setup condition. The 
default setup condition supplied on diskette is intended for simple access for both instaictions and data. 
In this default mode, all Address, Data and Status is latched on the rising edge of the target System Clock 
(Channel 92) and is mastered by ANDing signals for DRDY (Channel 90) and IRDY (Channel 91). 

Pipeline/Burst Access (Alternate) Clock Setup 

For Pipeline or Burst access, it is necessary to latch the appropriate addresses during the proper IREQ or 
DREQ cycle. These signals are ANDed on the scrambler board for this contingency, and the result is 
available on Channel 93. By ORing this signal with the target system clock, the Address Latch signal 
occurs only during the appropriate part of the address cycle. 

The alternate Clock Setup to recognize Pipeline and Burst access for both Instruction and Data is shown 
in Figure 6-4. 
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NOTE: To use this signal in the ckx;k setup. +5 Volts must t3e supplied to the scrambler 

board via the attached power cord provided with the MAP Package. The +5 Volts can 
be supplied by the user's power source or by the optional SCSI Port Expanston and 
MAP Power Module on the CLAS 4000. 

Additionally, the CDA signal is available on Channel 94 for clocking the write cycle to a coprocessor. This 
signal may be either ANDed or ORed with the master clock depending upon how this signal is used in the 
target system. 

INCLK Signal Loading 

Some target system configurations may experience input toading of the INCLK signal which is supplied to 
Analyzer channel 47 of Data Board 2. A single-position junrper connection (W1) is boated on the Probe 
Adapter. Removing this jumper allows the user to disconnect the INCLK signal from the MAP. 
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EXAMPLE SETUP DISPLAY WINDOWS 

Example displays for Channel Setup, Clock Setup, and Trace Setup are presented below. 




RadiH 
Channels 
Polarity 
Clocked by 



[fl31-fl9B ~] (R63-fl32 ~] (B31-BBB ~] |B55-B53 HTB ] 



+ + + + + + + + + + + + + + ♦ + ♦ + ♦ + + ♦ + + + + + + + •♦•♦ + + + +■♦• + + ♦ + + + + + + 



LATCH 0 I I LATCH 0 "| j LATCH 0 H | LATCH 0 | 



[LATCH 0 °( $u$cik(92) ) 



[latch 1 



[LATCH 2 " 



MASTEA CLK «( lrdM(9U * drdH(90) ) 




Figure 6-2. Channel Setup, Simple Access Default Clocking Scheme 



Channel Setup [29000-NeKt] 



Sample clock: EKternat 



Time Stamp at: 50ns 



Label:| 

Data 



RadlK 
Channels 
Polarity 
Clocked by 



Status 



HeH 



Hen 



] 



(631-696 ~] [855-B53 R79 B12 fl80 6^4 fl71 651 fl67-fl66 ) 



♦+++++++++++ 



+++++++++++ 



LATCH 0 



LATCH 0 



] 



[LATCH 0 ^( sysclk(92) 



[add latch i*dreq(93) ) * ( sgsclk(92) ) 



[latch 2 



[master CLK "( irdM(91) * drdy(90) ) 




n 



Figure 6-3. Alternate Clock Setup with Values In Status Block 
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Channel Setup 129000-NeHtl 
J Time Stamp at: 



Hi 




RadiK 
Channels 
Polarity 
Clocked by 



(fl31-R9e ) (fl63-fl32 



+++++++++■♦■++ ■»■♦++++■♦■+++++ ++++++4.++++ 



add latch | | LATCH 0 "| | . LATCH 0 ~| | LATCH 0 j 



LRTCH 0 $y$clk(92) ) 



[add latch °( i*dreq(93) ) * { $y$clk(92) ) 



LRTCH 2 



MASTER CLK -( irdy(9n * drdu(90) ) 



EE 



Figure 6-4. Alternate Clock Setup, PIpeilne/Burst Access Mode 



IDI 



Trace Control [29000-NeMt] 



Tasks 



{Tasks: Simple Edge Trigger 



L«v*1s Frt* : 1 2 



IStep ^\ 



Store nitering input to hHHHKHKHHHI 
Until (false to true) input [is] pPattern I j ; 

I more filtered inputs (2 to 65535); 



Then store 2048 



(2048 mould be 50 percent of 4K memory - center trigger) 
Then Stop . 



Look for re-entry 
of subroutine 




otieriiirlting 
pushes trigger 
point left (up) 



Etf§e Trigger 




Increasing Time 



Figure 6-5. Trace Setup, Trigger Sequence Display Window 



EXAMPLE DATA DISPLAY WINDOWS 



Example displays are presented for All Cycles, Deletbn of Non-Executed Instmctions, Read/Write Only 
Instructions, and No Read/Write Instructions Executed. 



Disassembler [29000— Last] 



CI- 2125 8C2-2I44 



C Scanpl* ftddr«ss Cod« 



JC2-C1 



00019 samples 



status 



[Bin 



rin«ikon I c 



M010 


000e9C64 


62798679 


eoeo3FFF 


s 


F«teh 


CPNEQ 


6R121,LR6,GR12t 




00009C68 


flC007904 




s 


F«tch 


JMPT 


0R121,00OO9C78«h 


90012 


00O09C6C 


70400101 


0M03F^ 


s 


F«tch 


NOP 


eeei3 


000O9C7O 


R8FE804F 


OOe03FFF 


s 


F«tch 






00014 


00O09C78 


15010110 


0Oe024FF 


s 


Fetch 


ROD 


SP,SP, 10«h 


00015 


00009C7C 


15607500 


0000FFFF 


s 


Fetch 


ROD 


GR96,GR117,00«h 


00016 


00009C60 


00000080 


00003FFF 


s 


Fetch 


jnpt 


LR0 


00017 


00009084 


564 18 17F 




s 


Fetch 


! RSLEU 


00004 10O«h C 65 >, LR 1 , GR 127 


00019 


000O9C88 




00OO3FFF 


s 


Fetch 




00019 


00009E1C 


15798ni4 


OO0O3FFF 


s 


Fetch 


ROD 


GR12t,LR10, 14«h 


00020 


0O009E2O 


16007879 


OOOOFFFF 


s 


Fetch 


LORD 


O,00»h,GR120,GR121 


00021 


0OOO9E24 


16007978 


eOOOFFFF 


s 


Fetch 


LORD 


0,00«h,GR121,GR120 


00022 


eeee9E28 


917779FF 


eOOOFFFF 


s 


Fetch 


RNO 


0R119,GR121,FF«h 


00023 


oei049no 


917779FF 


80000008 


s 


Data Rd 




00024 


00ee9E2c 


1E008378 


OWVWUVVO 


s 


Fetch 


STORE 


0,OO«ih,LR3,GR120 


00025 




1Ee08378 




s 


Oato Rd 






00026 


00OO9E3O 


1S798A18 


80000064 


s 


Fetch 


ROD 


0R121,LRte, t8*h 


00027 


00OO9E34 


16007979 


80000064 


s 


Fetch 


LORD 


0,00«ih,GRt21,GR121 


00028 




16007979 


WVWW 1 


s 


Oqto Ur 




00029 


00e09E38 


16007979 


VUWWV 1 


s 


Fetch 


LORD 


0,00^,GR121,CR121 


00030 


00009E3C 


917879FF 


WWUW 1 


s 


Fetch 


RNO 


GR120,GRt21,FF«h 


00031 


0O1O49A4 


917879FF 




s 


Data Rd 




00032 


000O9E4O 


91797701 


80000008 


s 


Fetch 


RND 


GR121,6R119,ei*h 


00033 


OaAAAAAft 


91797701 


8e00OM7 


s 


Data Rd 




00034 


000e9E44 


61797900 


80000007 


s 


Fetch 


CPEQ 


0R121,CR121.00*h 


00035 


00009E48 


AC007914 


80000007 


s 


Fetch 


JNPT 


CR121,e0009E98*h 


00036 


oeoogE4c 


91797780 


80000007 


s 


Fetch 


no 


GR121,0R119,80«h 


00037 


oeeoQEse 


63797900 


soooeosF 


s 


Fetch 





m 



Figure 6-6. All Cycles, Display Window 



Disassembler (29000-Last] 



Cl-|2t25 |^C2H2144 1|§C2'CI-r 000I9| samples [Preulous] [ NeHT] 



C Sample Address Code" 



Data 



Status 



Nnewonic 



o 



00010 
00011 

00012 
00014 
00015 

00017 
00019 
00020 
00021 
00022 
00023 
00024 
00025 
00026 
00027 
00028 
00029 
00030 
00031 
00032 
00033 
00034 
00035 
00036 
00038 
00039 
00040 



00009C64 
00OO9C68 
00OO9C6C 
80009078 
0O009C7C 
00OO9C8O 
00009084 
0OOO9E1C 
000e9E20 

ooeogE24 

0OOO9E28 
00 1049AO 
00O09E2O 
80000008 
0OOO9E3O 

oeoe9E34 



0e009E38 
0e009E30 
001049A4 

0O0O9E44 
0O0O9E48 
000O9E4C 
00009E98 
00009E9O 
00009ER0 



62798679 
RC007904 
70400101 
15010110 
15607500 

5641817F 
15798fl14 
16007879 
16007978 
9t7779FF 
917779FF 
1E008378 
1E008378 
1S798A18 
16007979 
16007979 
16007979 
917879FF 
917879FF 
91797701 
91797701 
61797900 
RC007914 
91797780 
61798600 
RC00790R 
70400101 



00003FFF 
vwwvr r 

00003FFF 
000e24FF 
eoeOFFFF 

eeoe3FFF 

0OO0FFFF 

eoeesFFF 

eOOOFFFF 
eOOOFFFF 
eOOOFFFF 
80000008 

80000064 

88000064 

umiuvw I 

<^*w>^MfcAA e 
WVWW I 

WWvW I 

30000008 

OvwWHv r 
OVWwvv r 

80000007 
80000007 
800OO07F 
80002FFF 
80O03EFF 



Fetch 
Fetch 
Fetch 
Fetch 
Fetch 
Fetch 
Fetch 
Fetch 
Fetch 
Fetch 
Fetch 
Data Rd 
Fetch 
Data Rd 
Fetch 
S Fetch 
S Data Ur 
Fetch 
Fetch 
Data Rd 
Fetch 
Data Rd 
Fetch 
Fetch 
Fetch 
Fetch 
Fetch 
Fetch 



CPNEQ 
JNPT 
NOP 
RDD 
ROD 
JNPI 
! RSLEU 
RDD 
LORD 
LORD 
RND 

STORE 

RDD 
LORD 

LORD 
RND 

RNO 

CPEQ 
JNPT 
RND 

CPEQ 
JMPT 
NOP 



0R121,LR6,GR121 
GR121,00009C78«h 

SP,SP, 10«h 

GR96,GR117,00«h 

LRO 

00004 1 00»hC65 } , LR 1 , GR 127 
GR121,LR10, 14»h 
0,00«h,GR120,GRt21 
0>00«h,GR121,GR120 
GR1 19,GR121,FF«h 

0,00»h,LR3,GR120 

GR121,LR10, 18»h 
0,00»h,GR121,GR121 

0,00«h,GRI2l,GR121 
6R120,GR121,FF«h 

GR121,GR119,01«h 

GR121,GR121,00«h 

GR121,00009E98»h 

CR121,GR119,80»h 

GR121,LR6,00«h 

GR121,00009EC4*h 



O 
El 



UL 



Figure 6-7. Delete Non-Executed Instructions, Display Window 
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Disassembler (29000-Last] 



CI- 2 1 25 ] g)C2-f2T44l ®C2-C} 

Boto 



C Scaup I • flddr«ss Cod« 



Status 



000191 samples [Preuious] ( Newt J 



Mntmon i c 



eeeie 

eeei2 

00014 
00015 
00016 
00017 
00010 
00020 
00021 
00022 
08024 
00026 
00027 
00029 
00030 
00032 
00034 
00035 
00036 
00038 
00039 
00040 
00042 
00043 
00044 
00045 
00046 



00009C64 
O0009C68 
eoe09C6C 
00009078 

00009080 
00009084 

oeoooEic 
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Figure 6-8. Executed Only Instructions, Display Window 
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s 


Fetch 


LORD 
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s 


Fetch 


JMPT 


CR121,00O09E98»h 


00036 


O0e09E4C 


91797780 


OWWW r 


s 


Fetch 


RND 


6R121,GR119,80«»h 


00037 


00ee9E5e 


63797900 




s 


Fetch 




00038 


OO009E98 


61798600 


8O00007F 


s 


Fetch 


CPEQ 


GR121,LR6,00«h 


00039 


00009E9O 


RC00790R 


80002FFF 


s 


Fetch 


JMPT 


GR12l,O0009EO4»h 


00040 


00009EA0 


70400101 


80003EFF 


s 


Fetch 


NOP 


00041 


OO009ER4 


n8FD80FE 


soeesFFF 


s 


Fetch 






00042 


00009EC4 


15888801 


800O06FF 


s 


Fetch 


ROD 


LR8,LR8,01«h 



Figure 6-9. No Read/Write Data, Display Window 
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